Electron microscopic study of anterior lens capsule allotransplants in chronic corneal ulcers.
This study provides ultrastructural morphology and quantitative analysis of allotransplants of anterior lens capsule in the treatment of recurrent corneal ulcers. Mechanical ulcers of uniform size were created with a 6-mm corneal trephine in 9 eyes at one-third corneal depth in 6 white New Zealand male rabbits. Following initial epithelial regrowth, an identical injury was created in the same area of each cornea a second time. In 6 eyes (treated group), an anterior lens capsule from a healthy donor rabbit was sutured into the ulcer bed, followed by antibiotic/steroid drops 3 times daily for 1 week. The remaining 3 control eyes were allowed to heal without surgical intervention using the same antibiotic/steroid drops only. Slit-lamp examination, histopathology, and electron microscopic findings with hemidesmosome counts and size were recorded over a 3-month follow-up period. The control injured group had discontinuous epithelial basement membrane with significant reduction in hemidesmosome count compared with noninjured controls (P<0.0001). The treated subgroup 7 days after surgery showed linear basement membrane with identifiable lamina lucida and densa and newly-formed hemidesmosomes, which were significantly more numerous than in the injured but nontreated group (P<0.0001). Numerous hemidesmosomes and firm adhesion of epithelium to underlying stroma were seen in this group with lens capsule allografts 3 months after surgery. The number and size of hemidesmosomes did not significantly differ between groups 7 days and 3 months after surgery. On the ultrastructural level, anterior lens capsule allotransplants in mechanically induced corneal ulcer heal with continuously formed epithelial basement membrane and numerous hemidesmosomes. This enables significant reformation of hemidesmosomes that are identical in size to hemidesmosomes in healthy corneas and helps forming a stronger apposition for epithelial cells to underlying structures in eyes where epithelial basement membrane has been destroyed from chronic ulceration.